
LLNL-PROC-416585

ISOTOPIC COMPOSITIONS OF
URANIUM REFERENCE
MATERIALS

B. Jacobsen, L. Borg, R. Williams, G. Brennecka,
I. Hutcheon

September 4, 2009

American Geophysical Union Fall Meeting 2009
San Francisco, CA, United States
December 14, 2009 through December 18, 2009



Disclaimer 
 

This document was prepared as an account of work sponsored by an agency of the United States 
government. Neither the United States government nor Lawrence Livermore National Security, LLC, 
nor any of their employees makes any warranty, expressed or implied, or assumes any legal liability or 
responsibility for the accuracy, completeness, or usefulness of any information, apparatus, product, or 
process disclosed, or represents that its use would not infringe privately owned rights. Reference herein 
to any specific commercial product, process, or service by trade name, trademark, manufacturer, or 
otherwise does not necessarily constitute or imply its endorsement, recommendation, or favoring by the 
United States government or Lawrence Livermore National Security, LLC. The views and opinions of 
authors expressed herein do not necessarily state or reflect those of the United States government or 
Lawrence Livermore National Security, LLC, and shall not be used for advertising or product 
endorsement purposes. 
 



ISOTOPIC COMPOSITIONS OF URANIUM REFERENCE MATERIALS

Benjamin Jacobsen, Lars Borg, Ross Williams, Gregory Brennecka, Ian Hutcheon

Uranium isotopic compositions of a variety of U standard materials were measured at Lawrence 
Livermore National Laboratory and are reported here. Both thermal ionization mass spectrometry 
(TIMS) and multi-collector inductively couple plasma mass spectrometry (MC-ICPMS) were used to 
determine ratios of the naturally occurring isotopes of U. Establishing an internally coherent set of 
isotopic values for a range of U standards is essential for inter-laboratory comparison of small 
differences in 238U/235U, as well as the minor isotopes of U. Differences of ~1.3‰ are now being 
observed in 238U/235U in natural samples, and may play an important role in understanding U 
geochemistry where tracing the origin of U is aided by U isotopic compositions. The 238U/235U ratios were 
measured with a TRITON TIMS using a mixed 233U-236U isotopic tracer to correct for instrument 
fractionation. This tracer was extremely pure and resulted in only very minor corrections on the 
measured 238U/235U ratios of ~0.03. The values obtained for 238U/235U are: IRMM184 = 137.698 ± 0.020 
(n=15), SRM950a = 137.870 ± 0.018 (n=8), and CRM112a = 137.866 ± 0.030 (n=16). Uncertainties 
represent 2 s.d. of the population. Our measured value for IRMM184 is in near-perfect agreement with 
the certified value of 137.697 ± 0.042. However, the U isotopic compositions of SRM950a and CRM112a 
are not certified. Minor isotopes of U were determined with a Nu Plasma HR MC-ICPMS and mass bias 
was corrected by sample/standard bracketing to IRMM184, using its certified 238U/235U ratio. Thus, the 
isotopic compositions determined using both instruments are compatible. The values obtained for 
234U/235U are: SRM950a = (7.437 ± 0.043)x10-3 (n=18), and CRM112a = (7.281 ± 0.050)x10-3 (n=16), both 
of which are in good agreement with published values. The value for 236U/235U in SRM950a was 
determined to be (8.48 ± 2.63)x10-6, whereas 236U was not detected in CRM112a. We are currently 
obtaining the U isotopic composition of CRM129a. Preliminary results suggest that the 238U/235U ratio is 
within error, but slightly lower than the certified value of 137.71. 
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